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ABSTRACT ^ . \- 

If no radical changes occur over, the next 10 years in 

enrollment figures and ratios of doctoral faculfpy-to-students, the 
mi*-1980 r s and mid-1900 *s v vill see precipitous, but probably 
temporary declines in the demand for nev Ph. If- faculty. _ Without the 
implementation of policies designed to offset such cyclical 
fluctuations, there will be serious consequences for ^^eiic 
research and teaching. Several innovative policies and^^r* 
recommendations to* insure a moderate but steady flov of young ^ 
doctorate scholars into academia are detailed- and their consequences 
in terms of facility demography and program costs are explained. On 
the national level, a Junior Scholars Program that would provide 
limited research positions is recommended. On the institutional 
level, -early retirement programs introduced to fit projected changes 
in age structure and teaching demand are suggested. The importance of 
the timing of implementation for any of these programs is stressed. 
Statistical oro jections and summaries of previous related reoorts are 
I appended. (Author/BH) . t 
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ABSTRACT 



*if no radical change* occur over tha next tan yiare In tha aggregate 
relationships among college-age cohort sires, ratee of college- go ia£ t and 



ratioa of doctoral faculty to atudanta, tha vidjl980 v a and add-19?0'e will 
aaa precipitous, hut probably temporary, declines in tha demand /for new 
Ph.D. faculty. Without tha implementation of policiaa deaigne/ to off aat 
■hi h fjjftj i il fluctuations, tha evolution of the academic agar structure 
will vjj/to r the history of changea in the sire student cohorts, and will 
have serious consequences for academic researdfcgad teaching* It is in 
both thi national interest and the interest of '^^U^tSuJi institutions to 
assure a moderate but steady flow of young doctorate scholars into academia, 
and the initiatives for suitable programs should come/from both levels*. On 
the national level, we recommend that steps * be taken immediately to lay the 
g ro un dwork for a Junior Scholars Progr am that would go into effect In the 
mid- 1980* s. This program should be self -liquidating, in tha sense that it 
should provide no more research positions than 'am he. turned* into teaching 
positions after the demographic troughs have been passed. On the institu- 
tional, level ,„ we recomDend that • ear^ly jrat i^ 



fit projected changes in age structure and l>acMrtg demand. At both levels, 
in order for these programs to be smooth demographiqally-generated fluctu- 
ations in the hiring of young doctoral scholars, the timing of implements-- 
tion should oe an Important consideration In the planning process. Tula -re- 
port spells out these recommendations in more detail, and outlines the conse- 
quences, in terms of faculty demography and program, costs, of 'these and 
alternative programs. 



I* Introduction i 

The Baby Boos of the late 1940'a and aarly 1950's is nov producing /f 
and will contlnua to produca important changes In American society. ' 
Equally Important, but lass dramatic, Is tha decline la population growth 
rates that followed the Boon. The U.S. educational establishment re- 
sponded with snarin g flexibility to the Baby Boom. Faculty ware found 
as "higher education began producing Its own labor supply at a more and 
mora rapid rate: Faculty hiring was such that by 1976, over half of U.S. 
doctoral faculty had been hired during the* preceding fifteen years. 

The me chanisms that allowed U.S. higher education to respond so suc- 
cessfully to growth are net the seme aa those necessary to respond to the 
slowing or end of growth in the academic sector. In a time of rapid growth 
the definition of priorities seems a less pressing problem because evjL less 
favored alternatives can grow, if at a slower rate, than more favored ones. 
Aa, growth slows, «it becomes more and more evident that administration ln- 
volves the allocation of. scarce resources. The battle for resources In edu- 
cation can easily degenerate into a war of all against all: public against r 
private, men against women, young against old, scientists against humanists.' 
Yet the strength of U.S. higher education is. unlike ly to be enhanced by vic- 
tory of any side, In any of tbjejee battles. The strength of U.S. higher edu- 
cation is its diversity and -its ability to change. 

The questio^that we examine in this .report is how to maintain* a steady 
flow of highly qualified yotfager scholars into research and scholarship when 
demographically -driven market -forces would result' In a very small academic 
demand for such scholars. We feel that such steady inflow of younger scholars 
"is Important for the vitality of U.S. ^higher education, and especially for 
the ability of U.S. science to maintain its Internationally pre-eminent place. 
Older faculty may well 'be better teachers and expositers of research findings. 
Young investigators may make some "mistakes" and follow more wrong leads^but 
they also bring enthusiasm and energy to their pursuit of knowledge. They are 
Important to. older faculty, as well. As mentees, they are valued collabora- 
toemv bringing a si ng len e ss of purpose that often becomes attenuated as, with 
increasing reputation, older investigators find that *hey must devote mere % 
time to administration add public service. 



- In the alwmc« of p i o gram s directed toward insuring a steady flow, of 
young investigators, we are likely to see the Baby Bust raflactad in an 
exaggerated way in tba demand for now faculty in acadaaia. From lta . 
peak in 1980 to its trough in 1986, new hiring of doctorataa will fall 
by over 50%. This means that unless "doctorate aupply drops very rapidly 
indeed, a very small proportion of new doctorates can expect, to get aca- 
desdc Jobs. And would we want the market to work fully in any case? The 
1980*s will probably see a decline >n real academic salaries, as well as 
ewployaent opportunities. Furthermore, the chancea of obtaining tenure, 
even for those who obtain academic ewployaent, will be lower than they were 
in the 1960's and 1970*s. This will swan. that a Ph.D. in the 1980* swill ' 
have to be wore qualified than his 1960's counterpart to obtain employment 
and tenure. There mSy well be considerable bitterness resulting from justi- 
fiably adverse lntergenerational ."Who are they to judge?" 
the young will be tempted to say: "They got the best jobs when the best 
jobs were easy to get* We have to be twice as good as they were to obtain 
even an assistant professorship" . Although It has often been said that aca- 
demic colleglallty Is a myth, it may. not even be that by the end of the 1980' s. 



Academia will have changed, tob, In the age structure of the allocation 
of voile- Currently, young faculty spend relatively more of their time In re- 
search than do older faculty. As faculty age* more time Is 'spent In adminls** 

«t ration and services If the amount of faculty time devoted to teaching and re- 
search is to remain constant, more older faculty will have to devote mqre tlAe 

' to these activities as academic age Increases* There will be many fewer Junior 
faculty to lighten the teaching burden of senior faculty. It Is possible that 
junior faculty might simply be required to teach mora courses. » Research, which 
would become a residual activity, would shrink even more. The process by which 
basic research is translated into scientific advance is not well understood, 
however, an academic enterprise in which half as many young faculty did twice 
as much teaching could not help but result in a considerably smaller amount of 
research, with considerable consequence for U.S. science. 

A final justification for our focus on achieving a steady flow of young 
faculty is the screening function of junior faculty positions. The lifetime 

Vp'oductivllf of -a new.Fh.D. is a very difficult thing to forecast. Every 



. / • • . 

meet- 

department chairman and ptriomul committee may have e view about the 
best predictors of creetive and lasting scholarship, but such predict ion 
Is certainly not parfsct. Whan fewer and fewer people cjfn"Va hired, the 
predictors chosen are likely to bacons nore and more co4serv*t*tfe. The 
young Ph.D. who has two published articlaa in eddltloirto hia theaia la 
likely to be chosen over the young Ph.D. who has an Interest lag area of re- 
eearch with a longer geatatlon period. "Mistakes", after all, are such nore 
costly whan" tHey can'be spreed over fewer people. But, in fact, the research 
with the longer gestation period nay be nore productive in the long run. The 
bias toward rapidly productive research that* ia likely to become evident in 
the 1980' e nay not be beet for* producing either faculty that are good colleagues 
for one another or faculty thenars good researchers over a long period of time. 
Basic research Is conducted, in large part', by a small number of doctorate-pro- 
ducing universities. Programs are needed that will allow them to take some ! 
"long shots" in the hiring of young scholars. The larger the pool, the more 
likely that the beet scholars will be found in it. In fact, to the extent that 
good research results from the existence of a "critical mass" of scholars, it 
-in-Hfecly that rnyto-wamm TDtecy thn tractlott of- good" wehSSmr^S3T^'^rfmmir^ M 
the larger the pool. 

The program that we propose focuses on a narrow* population — junior faculty 
and new Ph.D. *s in the approximately one hundred leading doctoral-granting m 
. stltutions in the country. In particular, we^ are concerned about faculty in 
the sciences because these are the fields where youth' seems especially important 
to creativity, and creativity seems so Important to a reasonable rate of pro- 
duct ion of basic research. A substantial demographlcally-generated decline 
In academic h ir i ng of doctoral scientific faculty would result In a "lost gener- 
ation" of talepted scientific manpower. The non-academic sector may step into 
the gap and / oecome a* more prominent producer of important basic research. But 
it would be Impossible, for one or maybe two decades, for the universities to 
fulfill their role as the "home of science." A' decade is long enough tjfk%m% 
many talented scientists in basic research and too abort to completely ife^|jtht' 
the^inetitutional structure in which universities are now responsible for the 
production of much basic research in this country. 



In this report, we propose s Junior Scholar P r ogram (JSP), which sat- 



lsfles two objective*. First, it iuuni Chat • minimal level of academic 
(i.e., teaching or JSP) Jobs will bo available to osoh cohort of now. Ph.D. 's. 
Second » It Is designed so that those who participate In. the JSP can eventually 
be absorbed Into Jobs as teaching faculty. The program thus assures gener- 
ational continuity In academe while at the sane time it temporarily decouples 
the demand for Junior scholars frost the demand for teaching faculty*. We elso 
discuss briefly other alternatives, such as early retirement and a program of 
subsidized sabbaticals which can achieve the same level of new hiring*. 

The problem of arguing for the JSP is that we propose a future program 
for a group for which over supply seems imminent. At the same time, we want 
academia to continue to be sensitive to market signals. We do not want our 
program of support for Junior Scholars to go the way of the farm program — where 
the subsidy program blends into the institutional wallpaper, as though it had 
always been there and. would always continue to be. The timing of the program 
is" crucial. It should be there when needed and should disappear when demo- 
graphic forces would indicate a return to a normal level of demand for young 
faculty. 

It now seems evident that the low rate* of change in enrollments generated 
by the Baby Bust tibe'lS^'sT'^we^^^ 
liquidating Junior Scholars Program for the 1980' a. If the country settles 
down to a ** steady state" of zero population, growth, the scientific manpower 
policy questions of the 1990' s will be much harder. We shall have to ask 
whether we wish to establish academic positions for junior scholars who can 
probably never be absorbed into teaching positions, given current faculty/ 
student ratios. Alternatively'; we may went to encourage early retirement of 
the faculty bulge that resulted from hiring in the I960' s, so that some steady 
level of faculty hiring may be achieved more rapidly than if. demo gra phic 
forces simply w or m e d themselves out. 

In the following sections, we, shall first outline the baseline projections 
of demand for faculty in a demographic model a These are projections of future 
demand In the absence of policy intervention* We shall then describe the timing 
end magnitude of a Junior Scholar Program that will partially offset the 
cyclical fluctuations in faculty demand. "Finally, we shall discuss alter- 

* 

native programs that might achieve the same results, but at higher cost., 
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Our baseline eimualtioo of the ags and eiss of faculty presents a picture 
of faculty in tha 1990 1 a that looka vary different from that of faculty today. 

0 

Tha number of faculty undar age 40 will hava dacllnad by over 40X. Tha total 
auabar of faculty In 1990 will be 1.5Z lower than It waa flftaan years aarllar 
Thla will hava occurred In a system that prior to, 1980 waa sccustomed to crow* 
ln& at 21 par yaar. Young faculty will hava half aa many youngar eollaaguaa 
and many mora of thoaa eollaaguaa will laava academic employment baf ora at- 
taining tenure. 

It la difficult to Inaglna tha aoclologlcal atructura of faculty In tha 
1990* a. With fawar job openings, nobility of faculty would ba much lowar. 
Whether faculty will feel devoted to their institution or trapped In it dependi 
'in part on the ability of institutions to adjust to the new demographic plctun 
Yet it la also neceaeary to recognise that there are things that go on in aca- 
deme that should not be tied to demographic change. It would be a adetake to 
\ cut back research because there were fewer atudenta to teach. One can ima- 
glne a vicious downward cycle where students choose not to go to graduate 
sct>ool b s c e w sa. of tl>e scared where piuf essuin da lesw tm 

search because there are fewer students to work with then and where undergrade- 
stea are discouraged, when they find th en e e lvea taught by a disillusioned geron- 
toe racy. It la already clear that the number of Ph.D.'a la responsive to the 
Job market. The power and excitement generated by the growth of m*>±Amm*m ±& 
the late 1950*a and early 1960's should not have to collapse like a house of 
cards. 

Our baseline model Is essentially a demographic one, similar in spirit 
to that o^ Allan Cartter (3). There la a given faculty/atudent ratio and a 
given ratio of doctoral to total faculty. Thus, demand for doctoral faculty 
dependa on the numbera of atudenta who go to four year colleges or univer- 
sities. New hiring depends on the number of retirements and the change in 
enrollments. Figure 1 shows the change in the number of 18-yeax-olda from 



A description of the simulation model which generated the estimates of Ph.D. 
faculty else is found in Technical Report Bo. 4 of thla Project. All the 
Technical Reports of the Project are described briefly In Appendix B. 



197* co 2000 booed ft* ?-*3. ?*oJ*«tioos of population, which op- ^ 

peered in 1977.* U^PO loiowv fih^ 1976. Thereafter, projection* 
wo oood. The 1973 s/Aw* ^ Cen*«»* p«»joctlooe or* shown to port te alio* 
for comperleon with <±/fit 0f \ proj**clo*o of *ocolty teoad, which oood 
tho 1973 eeriee,aad.^*> Xliuetrot* *be fairly Urge extent o£ ow-«iti- - 
ettiou of tho nuaber ***\u*o year ol d* Prodlctod by tho census for tho 
peers lo which birth*. /*r* \ t yox to***. 0eee*r*o1lpg»jUy-b*sed utlMUi 
>f d oooad coo only b* M gbe projections oo Kcb they are based. 

we coo mo thot ^ ***^nr of oigbtono y**r oldo increases to 1979. 
tt tBoo docllnoe-'uotlj. Vtth tho l**te*t drop occurring lo 1984. Tbere^ 
ire mail lncrooooo W ^^er ot «l*ht««a yeer oldo until 1989, but thon 
±m also of tho coboty »l*^V lf «nd re**!** loo *c leant until 1993, uhen, 
lopoodlng on which 

boliowo, *t either continues to decline In 
»lzo for three aoro yy»*% ^nee jli) o* it pick* op laaodlately. 

To go froa tho *^m* 0 ^fco ol|hto« yoa* old cohort co tho nuubur of 
mrollaeote require* ^i/^,,, obout fc ho Porportlon of * cohort thot sees 
» high ochool, the p^ob^H^ co^ino** ooto a four-year inetltution* 
tod contlouotloo rate* W «oroll*d in college. «o hove duply adopted 



The change-in-en^oM^^ jeri*»» which is very eiodlor to tbeefgnteen- 
ear-old series, lo •\/** ^ *i*ure we then ooewoo that tbo~loculty>- 

itudent ratio in seve^tA^^Vone ^ th* t ~5QX of now faculty hold doctorate*, 
feuoe aoauuptiono giv^ A* ^ faculty d *oan d serie*, and banco the uoooad for 
oo hires, which la syo^A Vigor* 3. *br the psriod 1995-2000 wo predict' 
acuity deaand under ***S^tU*&* ***** is that Series III lo followed, 

he second Is that th^ ^^^n-yesr-o** cohort stays constant after 1995, which 
a an' even aore pessi^L/t^ I St>jectloo t^on that of the Census, we project 
octorate faculty den^ both. OoO^tiona. pessjad for new faculty done 

ot depend on enrolling* It aJ*° depends on the rotes of attrition 

od retlrenent for St*J*t ^ ^gtxlot faculty, and on the tenure ratio, which 



* 



Tobies presenting aiupiayed in the graph* are found In appendix A. 

To put these change **J!Nojpecti^o# °°to that the average annuel change 
aant V **f>»srinet4**ci**e fron 1962 to 1967 poo 296,600; . 
ottoo t/ta** Vfftftk rot* ^es 8.6 percent. 
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determines the number Qf faculty that are* Apposed to the different attrition 

* * . ' ^ . ■ ..... „ . • , 

* rates, tfe assume that attrition rates rise until 1986 and declin£ thereafter. 
Attrition r^tes for' tenured faculty rise from .5Z tp IX. and then decline Back 
to .5Z in 1994. Attrition' ratefc for junior faculty rise from 42 to 13Z and 
then decline back to 4Z in 1994* The series- for attrition rates is shown in 
•Figure 4. • • 

The tenure ratio depends on two things: the number of new hires in re- 
cent years and the time that it takes junior faculty to attain tenure.* The 

•'•*■•' _ . 

longer it takes junior faculty to becojne tenured, .the higher the chance that 

they will leave acadenda because of the force of attrition^ Far more im- 
portant than the. time Co tenure, however, Is the new hiring series. From. 
1980 to 1985., new dociioral hiring declines by 472. This results in rise . 
in the tenure ratio, even though the time to tenure rises as 'enrollments de- 
cline. The tenure ratio -rises from 70Z in 1976 -to 82% in 1986 and then 'stays* 
quite high until the late )990 , s. The path of the tenure ratio over time is 
shown in Figure 5. As 'a result of the same forces, the' proportion of the 
faculty under forty ,:shown in JPigure 6, falls from 44% in 1976 to 23% in 1995, 
when it begins to rise again. ' 

Finally, our model takes iutg account the change in the laws affecting 
mandatory retirement for tenured faculty* The median' age at' retirement rises 
from 66*3 years in 1976 to 69>1 years ip ,1$81 and stays constant at that level 
thereafter. This change has a relatively small impact on new hiring in the 
1980 1 s- because a relatively small proportion of facjilty are in their 60 r s. ' 
The impact will be much greater in the 19901s when 19% of doctorate faculty 
will be over age 60, as compared to 6Z in 1976; The age distribution of r 

total doctoral faculty for selected years is shown in Table .1.' , .,.}.■ 

■ * * - , , 

Before prdceeding' to discuss policies that can lessen the effect of demo- 
graphic change on new doctoral hiring, it is worth discussing qualitatively 
the assumptions that underlie the model, and the sensitivity of the results 
to the?se assumptions. We have tried to be pess imi stic in bur. assumptions. 
In particular, we have assumed that even in the face of an oversupply of Ph.D*! 
faculty/student ratios will not rise and that the share of doctorates in total 
faculty will remain constant. This assumption \^s made in part because of a 
somewhat surprising result found by the ACE Higher Education Panel (2) that doc- 
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toratea were about 50Z of faculty la four- year institutions of higher education 
and that most departments did not wish to Increase the share of doctorates 
In their total faculty. . Oar guess Is that; this reflects a bi-modal dis- 
. trlbotion in which research-oriented -t^versi ties have almost *11 their fac- 
ulty with doctorates, and *re satisfied with this state of affairs, and 

> 

teaching-oriented institutions have a considerably smaller share of doctorr 
ates, and are £lso satisfied. *The share of doctorates in tqtal faculty "could 
change if the enrollment declines in the 1980 f s resulted in the. closing of re- 
latively more teaching-oriented Institutions than research-brientei institu- 
tlons. In this report, however, we are looking at higher education at the 
aggregate level and it seems unlikely that such selective attrition will have 
• '*M a large .effect on the share of doctorates In total .faculty. 

The faculty/student ratio could also rise If the demand for faculty Is 
responsive to changes In real faculty salaries. , After rising In the f?60*s> 
reai faculty salaries fell in the early l£»'s and have remained fairly con- 
stant since. If they fall in the 1980*s, the result could be a rising faculty/ 
student ratio. On the other hand, real costs of other educational inputs, such 
as energy, will probably rise, so "that if institutional budgets do not increase, 
we may simply observe a relatively smaller share of budgets being spent on 
faculty. If faculty/student ratios- rise, however, the new hiring picture would 
,b"e considerably brighter. . - 

Finally, although we present quantitative estimates of the magnitude of 
enrollment change and adjustment of doctoral teaching staff to such change, 
* it is tl\e qualitative aspect of these magnitudes that has dictated the types - 
of policy that we propose. In particular, we doubt that faculty demand will 
respond fully to every change in demographically generated demand. Nor do we 
feel that adjustment is totally controlled by demography. Wage adjustment may 
^also become important. There are lags everywhere in .the structure of decision 
making in higher Education, which may well result in higher valleys and lower 
peaks even if no counter-cyclical policy is pursued. In addition, prophets of 4 
gloom in academic labor markets hope never to see their prophecies realized, and 
usually they aren't. However, given the way that academic markets have re- 
sponded to demographic change in the past, pur baselixte projections are the best 
v that, we can make of what will happen in the absence of counter-cyclical policy. 
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m. A Junior ' Scholar Program . 

We have chosen as the objective of oar proposed program the maintenance 
of a "reasonable" level of hiring of near doctorates into the academic sector. 
Br "reasona b le" me mean that only enough junior scholar positions should be 
created to employ those who can eventually be absorbed into teaching positions 
'in academia. We take Is "glvfen" the" present level of post-doctoral research 
s upport: These positions are in addition to those pos£-doctoral positions 
currently funded. The may that the program would /work would be to provide , m 
research employment to new Ph.D. 1 s durdpig the de mo g r aphi cally-generated troughs 
in academic hiring, end then to feed those Junior scholars back into teaching 
jobs when academic hiring picked up. He present estimates of the magnitude 
and cost of three programs which differ, first, in the enrollment baseline 
that is used to* estimate the demand for new faculty, and, second, in the level ^ 
of academic demand for new Ph.D. 1 s which is to be maintained.. We also present, 
as a contrast, the Atkins on-Bar a t z program, which inspired our more "finely 
tuned" programs. The programs are the following: 

, 1. CBE7000 Program: This uses the census based enrollment estimates, and 
demand for new Pb.D.'s is maintained at 7,500 through 1990 and at 7,000 to 

the year 2000. ^ . 

2. 3EG5900 Program: This assumes zero enrollment growth in the 1990' s; 
Ph.D. demand is maintained at 7,500 in the 1980 f s. and at 5,900 In the 1990's. 
The 5,900 level allows the program to liquidate itself by the year 2000. 

3. ZEG7000 Program. This program is the sane as ZEG5900 except that new 

^ -J 

Ph.D. demand is maintained at 7,000 during the 195J) 1 8. As a result, the pro- 
gram cannot be liquidated by the year 2000. 1 ' ^ - — 

4. A-B Program. This program, similar to that suggested by Richard Atkinson 
r and Morton Baratz, provides 1,000 five-year post-doctoral fellowship beginning 

in 1979 and continuing through 1995. 

Three countercyclical junior scholar programs 

In general, all three programs work In a similar manner. Instead of lm- 
mediately receiving teaching appointments, ne* Pl^.D.'ti are given Junior Scholar 
Fellowships. The number and duration of the fellowships is determined so that 



^17- 



total placements of new PhVD.'s remains at seme pre-deterslned level. The 
leve^ls determined In such a way that. all fellows (less normal attrition) 
can SRive teaching appointments during the next five years (with the ex- 
ception of ZEG7000 P rogram, 'where the level of demand during the 1990's Is 
maintained at J, 000, as opposed to 7,700 during the 1980* s, so that the program 
will liquidate Itself portly after the year 2000) .# 

Figure 7 displays the paths of new hiring and of total. Ph.D. placements 
given the census-based enrollment estimates and a program that sustains 
total new. Ph.D. placements at 7,500. A feeling for the order of magnitude of 
this program can be obtained from a comparison with postdoctoral plans of new 
doctorates in 1977. Excluding professional schools, 9,517 new doctorates p lanned 
immediate employment in an educational institution and an additional 5,119 p lanne d 
to pursue postdoctoral study. We expect that educational employment of new Ph.D.'s 
will peak at close to" 11,000 in 1980, but by 1985 this figure will have fallen to 
5,700. During its countercyclical implementation JLn 1984-87, the CBE7500 program / 
v » would Increase from 300 junior scholars In 1984 to 3,769 junior scholars in 1986. 
In its final year, 1987, there would be 2,262 junior scholars, all of whom could 
be absorbed when academic hiring rises back to around 10,000 in 1988. 

Unfortunately, the high level if demand will probably not last, and the 
JSP must be re-Implemented in 1990 witl^L,650 junior scholars who would receive 
three, and four year fellowships. In order to maintain demand for new Ph.D.'s 
during the trough of 1991-92 and the slow pick-up before 1996 t it is necessary to 
make a choice between having more junior scholars with shorter-term fellowships 
and feeding them back Into teach"ing/^r^j?«|Jldly, or giving the same number of 
scholars longer-term fellowships ^d hiring more Ph.D.'s directly into academia. 
For purposes of illustration, we have chosen a program that Implies the first 
alternative. It has the 'expositional advantage of being simple to present. It 
also has the administrative advantage or freing easier to "tune" in the sense that 
the number of short-term fellowships can be adjusted relatively rapidly to per- 
ceived changes in demand. The second alternative should be seriously considered, 
however, because* it may well be preferable on career and organizational grounds. 
Longer fellowships may result in young scholars looking more favorably on re- 
search that has a longer gestation period. Of course, it would also give the 
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■ /Figure 7 

FUCBOBTS OF HEH DOCUSATES VHBOOT A'JUHIOR SCHOLAR 
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younger scholar *^t* & ptotofi* a "track record" of publication*, tiering 
chosen to vcBdM.t^ **^%t tltm****** however, we find that the program would 
be et ite peek In 1^ *%j wool* i**&lve clone to. 15,000 •cholera, when no nev 
Ph.D.> mid be ^V^o teechitfS positions, (it thi* point the entire de- 

mand for new Fh.D noujd b* tilled by ex-junior •cholera.) New demand 

will pick op k Mj* of 1990'a, and ell junior scholars would 

have ecedeeic pos^^i^ ^> che T*** 2 000. Further, no nee junior scholars would" 
be appointed efte^ 

The Cenaus-b^AI ^taate* fci ve what we feel are sosewhet optimistic pro- 
jections for the y****.^ children not yet borji,' who will be In the 18-21 year- 
old cohort by 199^ , 

\cto eflrol 1 ***' growth (ZEG) assumption Is that births 
remain et their P>/**t> f ^vela and »°t pick «p. During the 1980's the JSP 
Is identical to 

the cenaoa-baeed estimates. Por the 1990 *s, we pre- 
sent two different ft^S^, zEGS^ 00 * liquidates itself by the year 2000 but in 
order to do so rey4*s* ^ t p iacew**ts of new doctoretes fall to as low as 5900. 
ZEG7000 maintains ^ ^Wal pUc c *«i t » close to 7000 but, given the level of 
academic demand, ^X^^ titer tb» year 2000. Placements under each pro- 

gram are shown in ft®**** 8 9, reapectively. At its largest, ZEG7000 in- 
volves close to *%vl*ref w^ 1 * ZEG5900 Involves less then half as many/' ' 

The reason that b^b b^V^,* s t* smaller 'at their maximum than CBE7000 is that a 
lower level of to^ fr^*^ f or Ph.P-Vs is being projected. 

The Atkinson-Barat ^ fe^^ 

• This plan, as. d**^^ by IfcfC°ti Barat* in a recefit issue of Academe 

(June, 1978) and a^^t^\j t 0 gicb*^ Atkinson, Director of the national 

Science Foundation provide ^ - a£ 

1000 r*fc^*^ prof es^ r ship8 and at leaat as many new 
po8t d /oJ^'J\ feU^8biP«. The professorships woufdbe . 
awar^^ >. .five y*ar*» renewable for five, more, toJfts- 
ting^l^/^A^iars wh° would devote all their time to 
schojyi*ty their c Urr«ot teaching positions would be 

filled By Xior scho* a *s, all eligible for permanent ten- 
ure % t MjStf of a probationary period. The post-doctoral 
fellj>*. aigbc he ^signed to research institutes or 
cent^A. fc^ld als° r* c *ive initial five-year appointments, 
and \Z>**V,A ceiled up 01 * to teach as well as- carry "on schol- • 
arsh^' " Vdeme , Ju** 1978, p. 0.) 
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We present a variation of this plan, in which 1,000 new positions of 
five Veer duration are created, In part to illustrate the Importance j>f 
timing to tl?w effectiveness of these sorts of program*; We begin the A-B 
program in 1979. The effect on doctorate placements Is shown* In Figure 10. 
It Is clear/ that, more often than not, the program would be pro-cyclical. 



It would create* additional jobs in the early 1980' a, when demand f or new 4 
.doctorates/ will be close to its peak. After the' first five years, It would 
have practically no effect, since for every ^,000 scholars 'taken into the 
program, ^1,000 minus attrition from the program would be released into the 
market. / The program could be improved by postponing its implementation until 
the mld-f f 80's. ^jfer the Initial, impale t, however, it would have very little 
effect'./ The argument for it is stronger on intellectual grounds than on the 
grounds of its effectiveness as a manpower program; it frees young scholars 
to devpte their time primarily to research. Th^Jwnior Scholar Programs also 
serve this purpose but are more finely tuned to manpower needs, as well. 

: • y . ' ■ • \ ' . t • 

' Details and" Choices Related to. Implementation of the Countercyclical Program - 

In Section III, we have been concerned primarily with the magnitude of the ' 
Junior Scholar Programs. In the appendix tables that correspond to the 
figures, possible term structures of awards are shown. We assumed that no- * 
award should be for less than two years or for more than fotjr. The term 
structures can be altered, just so long as the totals come out the same. 

avo * x *S? the prickly, questions of who ^should get the awards. It Pgy_ 
be argued that a steady flow of .young researchers is more important to the 
vitality of the sciences, especially the natural sciences, 41 than to the humani- 
ties and arts. The calculations above are for Ph.D. f s In all fields: were it 
decided to have Junior Scholar. Programs in only selected f ields, the total size 
of the- program could be smaller and still achieve the desired outcome in those 
fields. Our feeling, Ipwever, is Chat a continuous age structure is Important 




in all fields. 

There is a clear* need for more research to forecast the demand for new 
doctoral faculty on a field-by- field basis. Changes in enrollment demand, for 
example, may >not have an impact on all fields at the samesgtlme or of the same 
magnitude. Such research Is best done in careful consultation with, for example* 



professional organizations in the individual fields. The actual selection 
oi individuals for the Junior Scholar Fellowships could be carried out 
through a national competition judged by panels of experts within, each field. 

A further question- relates to the Institutional allocation of the, awards. 
•Our view is that they should be limited to, say, 100 research-oriented Insti- 
tutions. The "critical mass" argum e nt «f or the establishment of such a pro- 
gram is defeated if the scholars are spread too thinly. Further this is quite 
frankly a program to preserve the quality of research in U.S. higher educations 
and high-quality research occurs primarily at research-oriented institutions. 
Even when the extent o£ the program is limited to 100 institutions, the size 
of all three programs la such that it'; is jqulte likely that an efficient way of 
implementing the py>gram woulit be to limit it to particular fields in particular 
institutions* The justification for. this sort -of limitation is again that of 
creating a critical mass of talented young scholars* 



IV. Alternative Protrm thit Would Achieve Similar Hanpowtr Objectives 



In this Report:, we recpanend the Junior Scholar Program primarily because 
it aeema the simplest and most direct way to achieve the objective of obtaining 

j» a steady flow of young Ph.D.'s into academic - Jobs . There are, however, other 
ways of achieving che earns, objective more Indirectly and, as discussed below, 

/ at greater cost. Two examples of such policies axe early retirement and a 
program of government-fmnded sabbatlcala. Both create vacancies that can be 
filled by young scholars and both^pernaps have the advantage over the" Junior 
Scholar -Program that they can be Incorporated within existing Institutional 

* », n 

~~ s tinctures. ^ % 

Junior scholars, however, are cheap. We would expect that they .would be 
paid salaries equivalent to assistant professors • Sabbaticals and early re- 
tirement require the ''buying off" of staff whose compensation <ls relatively 
high, In .addition to paying the young scholar. 

Early retirement . This option has been discussed extensively by Jenny (4) 
and Pattern, ^et al .(5), and we shall not discuss it at great length here. We 
estimate that In 1986, about 22.5 thousand doctoral faculty will be over the 
age of 60. This estimate results from our assumption of a "mild response" to - 
, r tiie extension of. the age of mandatory retirement. We assume that the median ' 
age of retirement rises from 66.3 years in 1076 to % 69.1 years in 1982. This 
meajjs that 'over half the eligible doctoral faculty continue to retire before 
* age 70 e Were there to be jajrarked Increase in the rate of ingtA^on, which 4 , ^ 
would erode retirement benefits, it might be the case that fewer people 
&ian we .estimate would Retire before age 70. Were this the case, eafly 
retirement might be needed in addition to a JSP simply to- offset the decline 
,ln new hiring that* will result from the change ±jcl the age of mandatory retire— 
9a ^^ . 111 either case/ what early retirement' would do , is toSfree places 
sooner. Given* the new legislation affecting mandatory retirement, hiifcever* 
it is not clear that enough faculty members could be convinced to retire 
early. Thus, in addition to its expense, early retirement ^acks the relia- 
bility of tSLming that makes the JSP attractive and, unless carefully imple- 
mented, may encourage more productive faculty to retire , early while less 
productive faculty remain until the age of mandatory, i^rf repent. * 



^ Government funded 1— vi— Odder this sort: of a progrn, the government 
would pick up V the cost of leave* for faculty members on the condition that: 




1) the leave constitute a hat a ddi ti on to the number, of loaves' or aabbadcals 
that the Institution* themselves would otherwise have funded, and 2) 
•ln.tle.tloo btA — i-lor^t, to Uuc, *. i«^r -ho ~*U Woo. v.. 
goitnMQt-fvdid lftivt* Thd funding of the Um«. could £e phased cfctxf when ^\ 
attrition and growth of enrollments in tha Institutions allowed for to* regular 
teaching employment of the younger faculty aeab$ra . • Again, the timing and 
magnitude of auch a program la shown by the same figures as the figures for 
JSP. For example, under all the programs, 12,132 scholar-years of sab- 
would ha required during the period from 1984 to. 1988.- This Is the 
as tha total number, of scholar-years provided under the JSP.' 
- There are two sorts d£ objections to t^p program, Tirst, s%ksnteaculty 
on leave would typically be wore experienced than junior scholars* It would 
he pore expensive to pick up their salaries than the salaries off new Ph.D. 'a. 
Second* It would have to be policed., in the sense that the g ov e r nment would 
have to be assured that the leaves It was providing were In addition to the • 
ntafaer of leaves that would ordinarily have been given by the institution and 
that jthe additional young faculty were .being hired. Since J.t is*dif f leult to 
say bow many young fatuity any one Institution would hire under' normal circum- 
stances, the concept of additional ^oong/^ Further, .. 
since many Institutions do not grant ^sabbatical leaves as a "right" but 
rather as- e 'privilege, and- many initiations do not nave a regular sahbat£cal~ 
leave policy at all, it vou^d-be hard to assure •the adminis tering agency that' 
leaves given under the program were a net addition to. leaves rthat* would* have 
been given otherwise.. ^jfcimilar problems, however, have been encountered with 
other emergency manp o we r programs arid have not prevented their implementation. 

It can be argued In favor of the program that It could easily be nut 
Into place within the existing institutional structure. Further/ Imaginative 
use of such leaves might encourage university-industry exchange Jn some fields 
and thus encourage higher rates of voluntary attrition. 

A variation on the Junior Scholar Program. The version of the Junior 
Scholar Program that we have discussed envisages the appointment of junior 
• J ~tm to essentially full-time research positions, although some invoi 
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V. Coats of tha Junior Scholar Prog*— and of Alternative Prograaa 

We shell iinm that Junior scbolara are pat* coap anaatioa equivalent 
to that of assistant professors of comparable experience. The AADP eati- 
aataa this figure for a faculty member undar age 30 at $15,800 (1). Tha 
coat of tha Junior Scholar Program, than, depends on tha. number of swards 
and their tarn atroctura. Tha tan atructura of tha different programs la 
presented In Tablaa A-5 f through A-8 In Appendix A.,. Tha antmal coat, In 
1977 dollar §, la given In Table 2 undar tha aaauaptloa of no' real aalary In- 
crement over tine* aa veil aa under the aaauaptloa of a 2* real aalary Incr em ent 
for each year that an individual la Jn the program. 

Table 3 ahova total and average annual coats of the program. The 
average coat of all three programs In the 1980'e ^a $31.95 million, or 32.69 
.million with the 2X rea^ coapenaatlon Increaae. In tha 1990^, ,the average 
coats for all the prograaa are higher. CBE7000 costs $133^ Billion with no 
real salary increase and $136.7 million with a 2Z Increaae. The corresponding 
coata for ZEG5900 are 49.3 millidn and 50.2 million, and for ZBc/500 are 138.7 
million and 142.1 million, respectively.. A feeling for .the order of. magnitude 
of theme: coats can be given by comparing them to basic research expenditure 
for universities audi colleges In. 1976, which was $524 mlllijotf. Tarn largest i 
mgamr OBB S; w t Ud h fe"eqna±^^ of ba si c r eacaidi eip g ndllTiieH lu "r?76?-^Thr 
smallest program would be equal to 82 of basic re anarch' expenditures by colleges 
and universities 'in 1976. 

To compare .these costs to those of early retirement or of 'government-funded 

sabbaticals requires careful specification of the alternatives, which, in the i 

. ' .'a 

case of early retirement, has been done by Jenny ( 4 ) end by Pattern et al ( 5 ). 

A simple example of a way to make the cost calculations, t however , can be pre- 
sented. Early retirement la, attractive because It frees, up salary lines, of more 
expensive older prof essors that V^an then' be used to pay less expensive younger ,'/. 
professors. * 1or eatable* consider a full professor who is receiving a salary ... 
of $25,000, of which its pays 51 ls*> a retirement fund and the university pays 
an additional t lSX of hia' aalary into the fund. alppose, in an extreme case, 
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T*bl« 2: Annual CottaSf, tb« Junlpr Scholar Prograas 
t » (In miUow of dollars) 
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that ha worn to neiti his position aarly «ad not eolloet his annuity 
until tho ami ago of roti r s w eat, vhilo the Institution continued paying 
hie contribution and its own to tho retirement fund, from which ho would re- 
celve honofito «t tho nomnl level whan ha raachad tho noma! retirement sge.^. 
Tho resulting •alary oaring of $23,750 could flnanca about 1.3 aaaiatant . 
professors par year, whose groaa inilpTWiiniintion (salary plus lnotitu- 
tioaal paBalo|feentrlbutiott) waa $18,170 par 7TB. Thia axanplo la oxtromo-, 
ho— VI, because thoro would ha no* financial Incentive for tho faculty nanbar 
to ratixa early. ' dn tho othar hand, If ha were to bo paid 8QZ of hia aalary 
upon oarly ritlraaont, tho raaultlnt aalary oaring wou^d bo only $3,750 per- 
yaar, and 1/5 of an PTE aaaiatant professor could bo. financed with .thia anount. 
Finally, alternatively* it can bo calculated that In ordar to biro half an PTE 
aaaiatant professor v per poor, tho noot that tho aarly ratlroa could bo paid 
would bo 59% of bio praviouo aalary, or- $14,665. It Bust bo remembered \ how- 
ovor, that tho aalary earing la achieved only during the years .of early retire- 
want.. It should be noted that the older the faculty in .a particular Institution 
are and the nors highly paid they, are relative to assistant profoooora, the 
■ore attfractlve early retlrsaenr should be to' en institution aa a way of. 
Increasing spaces .for yotma faculty . 

Ve can oak whet the J j fr Ltode of early retlrenent would have to be to re-" 
ault in the saws PTE non-years aa the JSP In the 1980* a. Column 1 of Table 4 
shows how many PTE Junior Scholars will be needed In each of the years 1984- 
1988. If each early retlrenent were, to free one-half PTE aaalatpit professorr 
shlp per year, then the equivalent numbers of early-retirement years would be 
double the above figures, and are shown In Column 2 of Table 4 . There is no 
unique retirement schedule that .would produce at least this sequence; an ex- ' ' 
ample of one such schedule la shown In Table 5 . 

For each of six age-cohorts, .this table shows what percentage of the co- 
hort would retire one year early, two years early, etc. This schedule also 
has the p r oper ty that In 1988 there would be an excess of 628 retirees, and 
in 1989 an excess of 2,675 retlreeee, unleoo one could coll large numbers of 
faculty In* the youngest two cohorts back to active service. Unfortunately, 
unless such recall to activo^service wara feasible, no schedule of early re- ' 
tlrement could natch the JSP p ro g r am without an excess of retirees in soma 



t highly mlabU *hdY*a 
of *uccaaeiw* oohwti would b« needed to obtain the "cyclical sue 
that we vimt mm one of the objnctlvna of the JSP. It la hard to 
mm oorly ro t 1r — o f progren that* coda bo cooolaorod ••fair" la tbn 
that too **nc opport u nltloa would bo available to all , that would resale la • 
332 of a cohort retiring ooo year, and 100% r« tiring too oast. Early retlre- 
la an attractive option. however, In part b acanaa mm dewcrlbed above. It 



la cootSeoo. Toons faculty WXE\m arc aooohtlally "bought" by the* dlf f oranc* b 
it of the annuity and thm salary saving that raault* front raplacla 
by a lower paid on*. Sot ■noagh la 



the reeponee of faculty to early retirement option?. Xt 1* suite posslbls the 
a good progren that- would be lose costly than tho JSP would bo ooao conblnatloi 
of a oneller ocalo of JSP and an oarly rarlr— nnr option. 

The djoota of a fundod ssbbatlcale progra n depends, of course, on tho aal- 
artao "of tha people participating In tha progren. If they were Junior faculty 
the coot would be very similar to that of the JSP. If, however, \mlt of the 
participant* were eenSor faculty, the progren could anally bacon* a third to 
again nore expensi ve than the JSP in any gli 
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* praclpltloua docllno la too donand for aov Ph.D. faculty. Xa cho 
of polictoo darlgnod. co of foot ouch dacllaa, too acaaonlc 090 
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of faculty will rloo oad too anaro of yauar faculty la total 
faculty doc 11—. It 'aay bo ouorly alandas to opaok of o "loot aoanra tlao" 
of young, faculty, but tbo changa la mt mammdx aga a tru ct ur a cannot halo but 
aava oor l o uo Inpllcatlono for botb coaching and raaaarcb la or ail aula » Slnco 
tho haaaai Icing oa tna uall la thoro for all to ooo. It ahauld bo eloar that 
aov la taa tlaa to doolga oollcloa to uvart taa oaga gjpa of facto of auch 



It la la both too naMonal Intaraat and tho latoroot of individual Inatl- 
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those Intimately acquainted with the 'structure of rraSrch ia their. fields. 

On the institutional levels we -recommend that early retirement programs 
that are "designed to fit proj ected changes in age structure and teaching de- 

. . aaad be instituted . At the same time, institutions should, realise that the 
impact of early retirement is greatest wben^ is ftrst implemented^ Thus, 

J'- the timing of implementation should be an important consideration in the plan- 
ning process, r •* r V.' ■" r 

gL.. •••• Finally, we recommend that timely monitoring of flows of doctorate man- 

power be continued and that data on f l owsMnto and out out of institutions 

r-' of higher education be collected . T^e exact magnitude of the programs should 
depend sensitively on the magnitude of these flows. Without timely data, it 
will be very difficult to implement policy in an economical manner. 

The demographic forces that .will effect the academic labor market in the 

. next 20 years are not going, to go away. In ways that have been described in V 
other, Carnegie Council; reports, American nigher education is 'adjusting and 
will Jiave to continue to learn to adjust to what is at beat; the "steady 
state/ 1 At the. 'same time, our colleges and universities do much more than teaclj 
students^ In particular, they 'employ and train the Researchers who produce 
technical* change from which future generations benefit. This research function 
should not fall victim to the decline of the teaching function. While new 
institutional arrangements are developed so that teaching and research can be 
less dependent on one another, programs* are -neejed to ^support^ research by young 
doctorate scholars so that the academic age structure *in the late 1980'i and .1'* 
1990' s may be reasonably uniform, despite^ fluctuations of student cohort size. 
A combination of foresightfiil institutional planning and national support of 
voun% scholars can achieve, this objective. ' \ 9 
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BOTH BASS LIMB PROJECT LOUS ASSUME A- CONSTANT ,\ : 
FACULTY -STUDS NT RATIO, ROVEVBRTRB1 DIPPER IN' 
THEIR ASSUMPTIONS ON THE SIZE OP THE COLLEGE-AGE 
POPULATION AFTER. 1995. BASRLIRE 1 ASSUMES THAT 
CURRENT CENSUS PROJECTIONS OP THIS GROUP WILL HOLD. , 
-BASELINE 2 IS MORE PESSIMISTIC ; HERE UK ASSUME 
:A LEifELING-OPF OP THE SIZE OP THE COLLEGE POPULA- 
TION AFTER 1995. 
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V Market Conditions and Tenure la HI ajar Education: 1955-1973, Technical 
poet. Bo. 2; C.7. Eah sad E. later, July 19?7. ; 



The argument most frequently given fox the exi s te n ce end extension* 
of tmm^ ^U :! K*^di: ireaW,, JIaff a* mtx Jfchlup stated 
•© . clearly In hie 196> AAflP Presidential Address, tenure baa economic as 
• veil as political implications £ or both faculty aeabers end the Inetitntlone 
'i * f highem education iUr i^ they^eork; This report describes how tenure ^ 

has. chsnged ee^condl rf one In -the ncedeeicw labor -«mww -have ^ chana sd tn d bwr- -V- 
; it any change, in the future ee the academic lebor market enters a period of • ' 
abet any, at beet, be called the "steady stately The' results presented In 
this report show, that tenure ^ has Indeed behaved ee aajecoaoaic variable; af 
enrollment. 5 began increasing at increasing rates in Se^eerly 1960'e, not only; 
did facalty.slze increase,' bat aadlen tiaev f roa receipt! of Ph.D. to promotion 
to/tenure fell rapidly until the late I960'; when it became constant br in- ; 
creased for most types' of Institutions. % 5 

In this report we" look at tenure es one espect of 'ad justment in a market 
where faculty/student ratios and salaries adjust slowly and are constrained to* 
be aW or less, equal irtthin ranks and across fields. ^ (Prof esslonal schools have 
• . ***** « xel ^ 4ea '-f^^-^ls^s^ady,)' Froa the point of view of the'fa^tyjaember, : 
••• * t * ttarc . provides security of employment . If alternative* occupations carry with 
> them some non-*ero chance of unemployment, a tenured job in academia'wm be more 
attractive because of its security of employment than a non-tenured job that in 
all other respects offers similar characteristics. Clearly, if a tenured job 
elso means a promotion in rank and salary, lifetime income will also be higher 
* the earlier an individual is proaoted to tenure. ; In the presence of constraints 
on selariea, tenure can act as a "cwapenaating differential'; that enables academic 
smplsyers to compete for qualified persons evea%bough they pay lower salaries 
• ; ,-than non-acadealc employers. Within acadeada, differences. IS* chances of obtaining 
tenure may be a way in which those fields in which there is the greatest growth 
\ : or greatest non-academic competition can coapete even though salaries are con- 7 
., .strained to be equal across fields and within ranks J If academic employers pro- 
* . ▼Me tenure while nonacedemic employers do not , we' would' expect 'academic salaries 

The wtork' described In the present report is part of a broader project on quant i- 
O tative models for policy analysis In higher education. Technical Report Bo. 1 of 
ERJC that project,. "Enrollment and Cost Effects of Financial Aid Plans for Higher Edu- 
h^bmsb catjp^." by Joeeph,Hurd (July 1977), is available from the C^rnsgie Council. 



infields to which thtrt im 

Frosi too poise of slew of too ocodoslc ssployer, tenure ects so' o 
on lltbr force otfjuetsonr in too -foco of cbgnglnr ssrol 1 otnf de- 
In" particular r olios esroUsest bocoseo eteble It Ilslco too- lnetlto- 




tios,to tab sols eouvcee of ettxieLos, sslcb'ces create plocoo for sow Jdros: 



retirement ood boo ^resswel of costrscte for soo-toonrod faculty. The Msber 
the proportion of "tenured faculty, too reletlwely greeter Will bo too do- ' 
penossce oo rotirsosnt so s Source .of oloto. "Ibe Isotleo^los will bo o /victim ' 
-of bsrtst'iescceeefully need tenure ee e cospetltlse seepon In too post. In. . 
poxtieolot, too younger .the tenured 'foculty, the pool 1 or will, bo rotlrososto 
oo s. proportion of the foculty and the looo flexibility sill too Institution . 
boys. Hbos enrolluents ore growing, tblo' opporoot looo of flexibility Is leee, 
since the foculty con grow ee sell, end e*hlgh rote of now blrldgaKsa provide 

that growth. ~ ; '"■.•'.H ' ' ' \. .' ■ ■'">. "•>''' 

- * Tenure also has impllcstlone for tbo age structure of the faculty, the' 
younger ere-tboW that are gi^ a period of growth or obort^ge^\ 

of ' particular type* of faculty ; J5*e longer la the tenure' commitment of the : ' 
institution. The reault of failure to plan for a decline In demand following * 
a period of growth la a lengthy i u—lfjitiht to a young hut aging faculty* It 



la CQwMsonly assumed In academic circles that therfe is a relation between the 



age of a faculty mesfcer and ability to produce instruction and research. Thus, 

- ■ ■ ■ ' - * ■ 

changes In the age structure of the academic labor force resulting from pa^t 

tenure practices may have Implications for the quantity and quality of the •.. 

output of higher education as a whole. 

We use a statistical model to estimate the behavior of the tenure rate * * 

which we define as the chance that m non tenured faculty meaber will be granted 

.* * » 

tenure In any given year. The tenure rate la gependent upon Conditions specific 
to that year and on the time that has elapsed since the faculty member obtained 
thA Ph.D. degree. 2 Time since the Ph.D. (wtjlch we of ten refer to as "age* ) la 
presumably correlated with, the accumulation .of those .things upon which the de- 



f grant tenure ie based: publications, teaching experience, reputation, 

etc. It also reflects the institutional fact «f the guideline effect of the 
1940 AADP Statement on Academic Tenure, .although surveys of tenure practices 
have shown that few instiijef^ons adhere to all the guidelines in the 1940 State- 
ment. This age effect, however, ir modified by market conditions for which 
the date effect is a proxy. F 0 r example, simply by virtue of "being non-tenured 
and .'available in the expanding academic market of the early 1960*8, one would * 
' expecx that a faculty member would have* a greater chance of being given tenure 
than. if. he had been non-tenured in the early 1950*s,Vat the same age.. V 

. To briefly summarize the most Important results: we find that the tenure 
rate did Indeed Increase during the period of ripid growth in academia from. 
1960 to 1968 In ail types of institution and in all fields within these insti- 
tutions. After 1968, the tenure rate continued to increase in public Inteltu-. 
tions, but more slowly. However, in private Institutions, the tenure rajfre- 
mained constant or declined between 1968 and 1972. Thus it would appear that 
tenure rate did, indeed, behave as an economic variable in the sense that higher 
tenure 'rates occurred at the same time as the rapid Increase In employment In. 
academia. In private Institutions, which were relatively harder hit by the de- 
clining rate of increase in enrollments In the late 1960**, we see quite rapid > 
downward adjustment of tenure rates at the same time. 

of Teaching. Faculty , using a conditional logit model: 




^he-^9^3HkeE«&n?»ey^^ 
statistical mo^el 

f 9 ^ U * 800S to ^ t^? 8 &-°*-*^^ specifically * 

for/thia application. . ' * 

* . ■ - • "V • -. * •- ■'• ■. ".: ... :• ■■ • . ; 

M . \ •/, " ; ' % ' ' • ' ■ - •' 

? * Market Conditions and Tenure for Phlp. *s in tT.S. Higher .Education: Resul ts r 
from the 1975 Carnegie Faculty Survey and a Carlson witA aCsuigs from the, 
1973 ACE Survey, Techit^aljeport No . 3, .C.v: Knh, July 1977. "5 H 3 - ^ • , 
This report descrlbestthe results of the tenure rate estimation mSdel that., ; 
was discussed in ^Technical Report Ho. 2, using -detaSfctalnedfr^^ 
vey of Teaching Faculty sponsored by the Carnegie -Council on Policy Stofes in 
Higher Education. OjjaUtatively,. the ^ results are simlAr to those fount*- 
.data from the 1973~ACE^ Survey for the years that are covered by bo* 





There is a rapid fall in the median time to tenure daring the IS 
timf «u tin «oit rapid InerMit in enrollments. Quantitatively , however, 
"median times to tenure estimated from the 1975 date oro" lower than those \ 
tad from the 1973 data for earlier yeare (1950-1968)^ Mora apaclf ically: 
•1. For all typea and' control of Institution* median tlaaa to tenure foil 
rapidly from 1961 until the lata I960 1 a. Thereafter* they roe* slowly through 
1973, f or jmivergitjfcl. end private ce^egea, and levelled off for public college* 
Generally, the medflEtlme to tenure la longer In private than In public inatitur* 
>tiona. This same patqara la found In broad field*. We also find thst the median 
tine to tenure la longer in the phyeical and biological sclencea than in the 
humanities and social sciences . > 



'fee investigated possible explanations for the fact that Lower median times 



to tenure for aarllar years vera: estimated fmaai tb%£* 75- 'Survey than from the 




$ho samples vara the / 
vely more lew-quality • 
the loKBteaatic differences 



1973 Survey. Although the main differ 
sire of the 1975 Survey and the inclusion 
Institutions » these differences do not 
in the estimates from the - two samples, fie 
result from systematic differences of the 
boras. At amy age, the .older cohorts in tfcs U0 

tenure^ than the older cohorts in the 1973 sample. FWalSaink that this smy jbe . 
due to .selective attri tion of untenured o lder faculty^ Carefu l exa mi nation Of 
i-3ft£s hypotheals, 'however, can only be" done va&fc. bth«rj4ata, such as, those from 
tne NAS^n^ comprehensive roster; to obtain* direct evidence of movements into 
out of* ac?d 



jthaV the dlf f ereacee 
a for the older cc~ 
more likely v ,to be 
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( S. Doctorate Faculty, after the Boom: Demographic Prelections to 1995 
Leal Report No. 4, L. Fernandez. October 193 

The ecedemlc- labor market, during the next quarter-century promisee 
'to* be chronically depressed. All indicators point to a slowing- down 
sn* eventual contraction In total enrollments at four-year Institutions/ 
e reversal of the rapid growth In the I960* a that led -to a 138% expansion 
In full-time faculty 



1960 and, 1970^ In 1973>^ of undergrad- 
uete enrollments at four-year colleges and universities were 18 to 21 years 
* old. Census projections show that by 1985 the number of people In this 
prime college-attending age bracket will have fallen beck to the. 1973 level. 
Although the percentage of this group . ettending college has been steadily 
increasing, projections by Cartter that assume a Continuation of this trend 
sbcer et most a 12*. increase ijn enrollments between 19^ and* 1985. Already, 
.graduate enrollments are leveling of f in the faca:of. : an estimated 33,000 
Ph.D. * s competing for only 9,00*. new junior faculty positions in 1975. r ;. . 
From the historical record of the academic labor market, the current. 



:reaU 



f ltie&of j experienced 



sequilibrlum- can be. exaected to jlead tcj an incr« ^ r 

faculty to non ^ aradwii l c emplOymenV an* to a f all In the jratee vb£ promotion^ 
^t^enurev Projections., , then, obtained by simply extrapolating the current ^ 
ercentages of junior faculty receiving fcenureidr the fraction of faculty 
leaving uniWrsity employment (which we will refer to as "academic quits") 

v* ■■<jma 'Mi^ja^-^ti 1 i »i»M l in.'u i.!.'iv>' ■ mill >i i it fill Inn » 11 i i mi nm rtSeT 1TI| in ~r- nrr-r>-i-n t i'n'Bi wii'iiii r^v-nr w < ■• — mr-t-i rv n rm p^«*»ifwrpM-i>:ww-.-Y»> * 

can^be expected to shots* a more severe aging and "tenuring-rin" of faculty 
'^SSg^jtn increase In. the fractin^Df faculty with tenure), and. a more de- - 

torates *than will probably* occur. Xn 




... • j#2*?> r 



an Increase in. the frac 
^pre^s^r level of hirtng for 

addition, the age composition of the faculty can be expected- to Influence. # 
the rate of retirem en ts and the level of inter-institutional movement, 'am> 
older fac^Lty't^d to move less and certainly retire In larger, numbers. 
Correcting for each of these effects in a piece-meal .fashion is not a good 
way to provide accurate forecasts of labor market conditions or faculty 
characteristics (such as its age distribution). I t~ljr precisely accurate 
numbers, that are needed to answer such questions as: *tSen faculty-student. / 
ratios faUi.wbat ^ th^ level of Increase ±j|: attrition of experienced faculty 



required to keep/ 



unchanged? How. many positions are' "freed" if faculty 1 



begin to *etire^at earlier 'ages (voluntarily -or not}? By how much, given the 
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present pools of , qualif led vomd And minorities, will affirmative action 
programs in hiring and^prom^tlpn change tha sex and race competition of 
acadania? Which la* tha baat policy for slowing any increese in tha tanura 
ratio: early retirement plana or tanura quotas (remembering tha faculty „ 
denied tenure can always leave ocadomla rather than look, for another ap- 
pointment)? How such of an error is likely to result from Meaning that 
the proportion of the faculty promoted, . retiring, etc., Is Independent of 
the ege distribution?. This report tehees a ^Monographic approach,", and 
follow* each age. group (or "cohort") from its entry into acadania* until the 

send of our projection period in 2000, making extensive use of the simple 
identity relating the number F<i,t> of fatuity of age 1 in year t, the free- 
tion a(l,t) of people of age 1 leaving ecadenia between year^t and t+1, the 
number H(i,tip6f newly hired faculty during, year t who are 1 years' old 

"(hired bath: to replace those who leave end tor allow for expansion), to the 



nunber F(i+1\ -ot^fwcvltj'i^'jm&'tH who are 1+1 years old eaa be 
pressed as: ; ; .L*V? ; ..■>■ -V . v ■ \. - ' \ ■* 

In order to construct the series F(|^t>V starting from a certain date; 



tri hypojjpaire val^k* for the two sets oif parameters a(i,t) and H(i,t); and 
project Iche serlea ?(l,t) condition*^ on these hypotheses* Oar strategy has 
tract alternative projaa^oaa^ jnniar far^lfj hiring, ^ha^taagr.^ 



-tlfce ratio; and the age etructure ofVe total faculty, corresponding to alter- 
native hypotheses about thet level of total ^faculty demanded by college?; 
a$e-specific rates of retirement attfcof leaving aCademia f or non-academic ^Jobs , 
age-specific rates' at which faculty are given tenure . ~ We also explore 



the sensitivity of our projections to changes in these hypotheses. 

the accuracy of such projections is considerably improved by also control- 



ling for the type of institution each f acuity mewber ip employed at and v- 
whether he is working full-time x»r ~p^^ 

cations, in thjs paper we have chosen to* restrict our attention ; tm m full-timer 



r 

doctorate faculty at f ot u gye a r Inst^tutlotis. As a result, what we term n non- v 
academic employllent ,, t J^iiijiMi employment in two-year colleges, and what^pe" ^ 
term f ^ilree of ii^ydbcci|^ f acuity irtib 
. obtain^a doctorate after 
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The projections presented in this paper reveal the following patterns 
In the evolution of Zjthe ago structure of doctorete faculty and tha creation 
of now junior faculty positions: . 

(1) Under all of our pro J action*, tha laval of hiring increase* during tha 

* seventies end than decllnee during the elghtlee, bot toning out In 1985-' 
86. The nost "optimistic" projection of doctorate hiring for the period 
1976-1,995 la 155,000 people, or en average of 7*750 people a year. (In 
contrast, Cartter projected that between 1976 and 1990 there would be 
568,000 new doctorates conferred.) 

(2) . Although changes in the rate of retirement end out-migration and changes 

in the faculty-student ratio have -j0SbiM percentage effects on the 
J nuUfcr of new^unlor faculty positions available, absolute changes are 

snail because ttis level of/ hiring is going to be very low during the 
' rest of this century.. Increasing the non-tenured attrition rate leads to 
modest, increa^ in hiring, .but has very Uttln impact on the tenure rallo 
or, the ' age distribution; it. reveals Itself to be yinpiy a "revolving door" 
policy. ^ Increasing the tenured attrition rate ls~much more effective at 
^"«eeping the tenure ratio low.. Unfortunately, it la not clear how 
tutlons can change their attrition rates without encouraging the most 
Eted facufty;to- leave first. 

fnr n n onf to h e di s a pp oi n t fn g A t must 1 000 lie s 
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junior faculty positions are created , in any year by earlier retirement 
of t>e senior faculty. In addition",, because early retirement las a ^ 
quick^once and for all" impa'et on hiring, In order to have thfjmos t> 
effective cormter-cycllcal impact on hiring It .seems best t ojjfeaj 
implementation until the middle 1980' s or even 1990. 
(4) There Is a continuous aging of f acuity in every projection; By. I99v^ 
^ the median age, of the dStorate faculty has increased by ^ to 11 
v years ©yer*4ts value of hi. 7 mi 1975 . Tb^percentage of faculty over 
->» the age of 50 Increases from the current between 51^2? and. " 

57.8%. Even .when early retirement is assumed to> have been instituted* 
/ the percentage of faculty in 1995 o*sr the age of SO Js projected to be 
: almost double its current level. V " * . . 



The report jj* divided Into five sections. The first section 
• the aTtect of variation* In the growth of enrollment*. The sstioiiit loots at 
the resulte of allowing the£rate of promotion to flue tost* with excess demand 
(eupply) of faculty, while the third oramine* the results of Increasing tha 
' lavel of- out-uigration from scadowta by tenured and non-t«nured faculty. We 
* next examine tha Impact of tha currant elimination of mandatory retirement and 
. .w*c t of program* which* encourage faculty to retire earlier. Tha fifth aactlon 
focuses on doctorate woman and their f uture represente tlon In acadeala. We and 
by summarising our respite and noting tha extensions required of our method* and 
* data to address the list of question* wa discussed above. The appendices prd% : 
^plVlde a careful derivation of our projection equation* and a listing of the dataf 
we used to conatruct oar probabilities 



and Higher Doaree Production., C von^l^bjcirch, October, 1978 • 

* ■ 

Since the end of the 1960s, when the boosing growth ofAIigher Education 
Snornl and its graduate^ sector in particular was reduced, to. moderate 
annual Increases or even decreases, aoch effort baa been mede^o analyse 
these dynamic* and find reliable projections of likely f uttn^de velopmen ta . 
<The threat of growing tmaa^lyaant aaong Ph.D.'s, in particular, baa caused 
romoarchor a in universities and -other ^ agencies to develop nodele for analyzing 
forecasting, and evaluating policy for the academic labor market. 

By far the Majority of existing models la represented by so-called^ 
fixed-coefficient models in which model functions are reduced to time series 
of coefficients evaluated by relating graduate enrollment to S.A. degree 
numbers and Ph.D. degree numbers to graduate enrollment, respectively, 
analyzing) the dynamics of these coefficients provides information about the 
development, of the 'Ph.D. productloh process* . Projections of future degree 

obtained by means of coefficient extrapolation. 

. . ■ • •. ■ *...,'.•... 

A few* approaches are based upon the assumption that students enrollment 

and completion decisions can be theoretically and empirically explained by 

influencing factors. 'Response ' models o« the graduate sector, for example, 

may combine the 'endogenous variables of ?±rmt year^ graduate amr o llmen t. 

faculty' salaries ,«"and number of Ph.D. 's with each^pther iiiiilayf I li several 

exogenous variables representing the number of recently graduated B.A.'s, 

V. research and. development spending, output of Ph.D.'— intensive' Industries , 

. salaries^of* alternative careers, and fellowship support. . * 

Kn l ar i sin g a fixed-coefficient model, Cartter recently used a market 

model to explain first year graduate enrollment by means of three 



influencing' factors. In addition to the number of recently graduated B.A. *s, 
>e uaed.two other variables reflecting "R 4 D demand for scientists'' and 

"the number of Junior academic position openings. ** - . " 

Heeriy alT 'existing, models of graduate higher education are too crude 
with respect, to their level of aggregation. They neglect -that student 
enrollment and degree completion bel^vioT is ^considerably different in : • 
distinct academj#fields. "Efcery bachelor, for example, who 

••••• ... w-- • •-• - • •' .■ . :. •>;.-•• 




^studying at the graduate level, facts a twofold ; decision . First he has to 
Hatha up his mind whether to enroll or not; than ba has to choosa a field of 

study. ^ , A * 

Disaggregation with mptct ta academic fields is especially otctmry. . 
... if a modal is uMd for eh* evaluatidK* of policies and ths analysis of policy 

impacts. Present conditions, ss wall as likely futurs developments in ths 
. academic labor market, ars not ths earn* in all fieldsT Marks t adjustmsnt 

'''' • ^ *5* ■ A ' 

policiss bassd only on global analyses Bight improve one part of ths narkst 
but impair another . 

.4 In this paper , a further step is taken toward a«cos(>rshens£ve, fisid- 
\ disaggregated ^analysis of ths academic labor market. Using HCBS data for 
first-year graduate enrollment and higher degrees awarded In distinct v 
fields/ the fixed-coefficient model used by Carttmr in 1975 is eJIkrged end 

. m • - * " ■ . . i 

.disaggregated into a modal of. the supply of master's as veil *as ^doctor's 
-degrees in 19 different academic fields* . Trend 'comparison and extrapol*tidn- 
are u*ed jjv the analysis* . No hypotheses shout graduate students* behavi*£ff 
are presumed* The results not onlj indicate that behaviour^eapJ alni ng 
models must be constructed on a field-disaggregated level, but yield also ^ 
plausible rff rf 1 the factors influencing student decisions." 
< ;^ In the global enrollment and degree data we see that the majority of 
B *A .^graduates still gwoll in graduate or professional A^pola . More and 
•* aore of those vho enroll*; however ,, do not aspire to the doctorate but are • 
1 . content yith a lover level degree. 

' . This shif t clearly [indicates . the students^ responsiveness to chang in g 
. Job possibilities and prospects. The field-disaggregated analysis also 
supports thfe global findings. Since the beginning of * the 1970s, tradition- 
ally academic fields, such, as English, foreign languages, mathematics, 

» • ■ * «... 

/t and social sciences,, as veil as research-oriented flelda, such as engineering 
and physical sciences, experienced a steady and strong decrease of shares 
.of graduate enrollment. In contrast, graduate enrollment In professionally 
oriented fields, like, f or example, avciiitectHr^ y 
coa p cte r science, and public administration, increased ^continuously above 



If tb«M crtnds last In the nur future, higher, degree production in 
too '3,9809 will be considerably different from traditional patterns. The 
ahara of Ph.D. production in engineering, aarh— tics, sjbyslcal sciences, 
arts, letters, and social sciences, which totalled more? than ona-half of all 
Ph.D. 'a swarded before 1971, will decrees* to leaa than one-third in 1983 
and thereafter. » ~. 

But the economlcally-baseJ| hypothesis of nerket responsiveness cannot 
e xpl a in all recant changes. In agriculture , biological sciences , and edu- 
cation, for example, graduate enrollment as well aa bigfeer degrees awarded 
are a till. increasing, in *plta of bad job prospect* In these^ fields inside 
and outside' scsdesdaTNShis development indicates that there are also 
> uneconomic factors, such as concern for the physical an^ social environment, 
that influence educational and career decleiojfe* This hypothesis, too, 
of course, . needs to be tea ted by means of a disaggregated model. 



